• SST reconstruction of models show some mismatches with MARGO data sets • This mismatch exists for all considered models, even if we take into account seasonality and different water depths at which the recording organisms may have lived.
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• Our results show that Mg/Ca show winter biased and foraminifera, dinoflagellates and alkenones are summer biased.
• Mg/Ca records fit best with surface layer. The rest represents subsurface layer.
• Considering habitat depths can reduce the discrepancy between models and proxies.
• Observed mismatch between modelled and reconstructed climate is related to seasonal and depth bias. 
